K onczalla and colleagues report on 20 patients undergoing clipping of complex, unruptured intracranial aneurysms (UIAs). 4 The study utilized the technique of rapid ventricular pacing (RVP) to reduce the mean arterial pressure (MAP) to facilitate aneurysm preparation and clip application. Of the 20 patients studied, 16 underwent RVP at a mean rate of 173 bpm for an average of 60 seconds to achieve a reduction in MAP to 35-55 mm Hg. In 15 of these patients, RVP allowed for successful aneurysm clipping, and in 1 patient, RVP failed due to pacemaker electrode dislocation.
In the field of cardiac electrophysiology (study of cardiac arrhythmias) and percutaneous aortic valve replacement, ventricular pacing is common. Temporary pacing electrodes are inserted routinely in patients with bradyarrhythmias who require temporary pacing support. They are also inserted in almost every patient undergoing cardiac electrophysiology studies to diagnose and treat the cause of arrhythmias. Catheter-based electrodes are typically inserted through central venous access (femoral, subclavian, internal jugular) into the right ventricular apex with a very low risk of cardiac perforation or tamponade (much less than 1%). The ventricle can then be paced using an external pulse generator such as a temporary pacing box or an external stimulator. RVP up to 300 bpm is often used to induce ventricular arrhythmias in patients with structural heart disease or to test the functioning of implantable cardioverter defibrillators. When such arrhythmias are induced, they can either be terminated by overdrive pacing in the ventricle (pacing faster than the arrhythmia) or by external cardioversion/defibrillation. Mortality and morbidity associated with such procedures are very rare. 6 Thus, the idea of using RVP for short durations during an invasive procedure is considered neither a foreign nor dangerous concept in cardiology.
RVP reduces the MAP by reducing diastolic ventricular filling time and also changing the activation sequence of ventricular contraction (from apex to base instead of the opposite), both of which contribute to a reduction in stroke volume. In fact, in cardiac electrophysiology, RVP is employed to optimize acquisition of 3D contrast images of cardiac chambers. Highly detailed 3D reconstructions of the left atrium, for example, can be obtained by injecting radiopaque contrast into the chamber during RVP to optimize chamber filling and minimize motion artifact. 2 RVP with rates of 140-200 bpm are also used routinely during transcatheter aortic valve replacements to decrease stroke volume and mean aortic pressure during balloon valvuloplasty of the aortic valve and deployment of the valve. 3 This is even used in patients with depressed ventricular function or nonrevascularized coronary disease, although the duration of RVP is minimized in these cases.
In the report by Konczalla and colleagues, 4 the most common complication reported was dislocation of the pacing electrode (3/16 patients, 19%). Given that repositioning of the electrode is a simple thing to do, requiring only a few seconds, it is unfortunate that 2 patients had their procedures changed due to "failure" of the RVP technique when a simple electrode repositioning would have corrected the issue. The authors fortunately changed their protocol to allow intraprocedural electrode repositioning, and as they reported themselves, this took less than 20 seconds. This is not to say that RVP does not carry any significant risk, and induction of arrhythmias is always a concern. Two (12.5%) of 16 patients suffered induction of arrhythmias (1 ventricular fibrillation and 1 atrial fibrillation) in this study. Whereas atrial fibrillation is relatively benign, ventricular fibrillation is a significant complication, especially because all patients had no significant structural heart disease according to preoperative cardiac screening. In this case, RVP was continued for 2 minutes, which was certainly too long. While the authors suggest that safety was improved by limiting the RVP to 100 seconds, shorter bursts (45-60 seconds) separated by a few seconds of rest would be a better approach to minimize pro-arrhythmia.
The risks and benefits of RVP also must be weighed against other methods of induced hypotension. As the authors note, a bolus of adenosine can also achieve transient ventricular standstill with reduction in MAP through induction of high-grade atrioventricular block. However, high doses are often required (60-100 mg), and asystole may occur unpredictably (10-30 seconds after bolus).
1 Hypotension may also linger for more than 80-100 seconds, but shorter than the 5-10 minutes suggested by the authors. 1 Adenosine also causes diaphragmatic contractions (hiccups) in about 10% of patients, which can cause a lot of movement and may require paralytic agents. 1 The agent also induces atrial fibrillation in 10%-15% of patients. Adenosine is also quite expensive in most jurisdictions, which should not be overlooked. Other vasodilator agents for inducing hypotension (nitrates, hydralazine, etc.) are all longer acting and also have less predictable responses at various doses. RVP responses are much more predictable and cease once pacing is stopped.
Temporary clipping of vessels proximal to the UIA is also feasible, and has been used by many surgeons, but is not without substantial risk of both ischemic and thromboembolic injury. A recent analysis suggested that there is an absolute 11% increase in the incidence of new ischemic lesions on CT and 14% absolute increase in the risk of postoperative vasospasm. 7 Furthermore, the duration of temporary occlusion may be limited to 2-4 minutes before an increased risk of cerebral infarction. 5 RVP may provide longer durations of hypotension by several shorter applications (45-60 seconds) separated by just a few seconds.
RVP is an old technique in cardiology but may have an important "new" place in UIA repair. Ultimately, clinical studies directly comparing RVP with alternative techniques are required to determine the best methods for inducing transient hypotension and definitively answering the question: to pace or not to pace.
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